Kinase suppressor of Ras determines survival of intestinal epithelial cells exposed to tumor necrosis factor.
The single layer of epithelial cells lining the intestine that serves as an important physical and functional barrier regulating the uptake of nutrients and the exclusion of various environmental antigens is disrupted in inflammatory bowel diseases. A central cytokine in the pathogenesis of inflammatory bowel disease is tumor necrosis factor (TNF), which increases apoptosis in a number of cell types. However, details determining the fate of intestinal cells exposed to high levels of TNF are lacking. Our laboratory reported that kinase suppressor of Ras (KSR) regulates TNF activation of the Raf/mitogen-activated protein (MAP) kinase/extracellular signal-regulated kinase (ERK) kinase/ERK signaling cassette by threonine phosphorylation of Raf-1, regulating proliferation and differentiation pathways. In the present study, we expressed a dominant-negative kinase-inactive KSR and determined the survival of young adult mouse colon cells exposed to TNF. Our data show that inhibition of KSR signaling decreases survival and increases apoptosis of TNF-treated cells. Antiapoptotic pathways including nuclear factor kappa B activation and one of its transcriptional targets, cIAP2 (c inhibitor of apoptosis protein 2) gene expression, and ERK/MAP kinase activation are all inhibited in TNF-treated kinase-inactive KSR-expressing young adult mouse colon cells. These antiapoptotic pathways are also inhibited by antisense-mediated down-regulation of KSR. However, TNF activation of p38 or stress-activated protein kinase/c-Jun NH(2)-terminal kinase is not inhibited by disruption of KSR signaling. Furthermore, inhibitors of both ERK and nuclear factor kappa B activation synergistically enhance apoptosis of cells treated with TNF. These findings demonstrate that KSR plays a novel regulatory role in intestinal epithelial cells exposed to TNF by activating cell survival pathways.